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several generic function keys. Af t e r  the coding of incident reports , TED S
processes Its regression based models and presents its event predic t ions  to
the analyst in both alpha—numeric and graphic formats .  The analyst may query
these presentations to include the data base and the ori ginal messages upon
which the calculations were based .

~~~~~~
--- -~ TEDS features an event classification s t ruc tu re  consis t ing of 2 6  m i l i t a ry ,

political, diplomatic and economic event classes. Each event class consists
of a number of a priori indicators as selected from o f f i c i a l  l i t e r a tu r e,
historical analysis and expert test imony . When these indicators are matched
with an a posteriori incident report , TEDS performs i t s  processing func t ions
and generates the several diagnostic disp lays for  use by the analys t .

Periodic multiple regression analyses are performed with the aid of the
analyst and after—the—fact event evaluations to adjust the model by specific
indicator and event class , thus providing for systematic feedback and
improvement .
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EVALUATION

The objective of this program was the functional design of a system to

aid intelligence analyst personnel in analyzing events. The event class

st ructure described groups military , political, diplomatic and economic

indicators into classes that  can be associated with conflict situations .

The util ization of linear regression techniques is utilized to derive

quantitative data. Predictive equations are calculated in at tempting to

evaluate potential conflict scenarios. Validation of these prediction

algorithms has been conducted at a feasibil i ty level. This report

outlines the description of a prototype event analysis system that

~s required to evaluate operational usefulness.

GARRY~~~. BARRINGER
Proj ect Eng ineer
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Chapter 1

SUMMARY : THE EVENTS DIAGNOSTICS SYSTEM

A. What Is the Events Diagnostics System (TEDS)?

This technical report describes the funct ional  design concepts fo r  TEDS ,

developed under Rome Air Development Center ( RADC) Contract  F3 0 602—76—C—0267 ,

t i t led “Events Occurrence Methodology .” TEDS is a funct ional design for  a

computer—based system to aid intelligence analysts  respons ible for diagnosing

international military—political events and forecasting their likely progress
and outcome . As summarized in section E of this chapter , TEDS is the resul t

of research and development conducted on the characteristics of events and

quantitative methods by which their occurrence might be forecasted . This

report represents progress of research and development conducted since 1972

under the auspices of the Defense Advanced Research Projects  Agency ( DARPA)

and RADC . Throughout the effort, TEDS has focused on app lications for use

by intelligence analysts responsible for event analysis in an Indications

and Warning (I&W) environment.

B. What Needs Are Satisfied by TEDS?

The functional design of TEDS for use by I&W analysts parallels the need

of physicians for a systematic classification of symptoms so that their

diagnosis may be quickly focused to a class of most likely diseases. Diag-

nos is, is this context, may be def ined as the

investigation or analysis of the cause or nature of a condition ,
situation or problem; a statement or conclusion about the nature
or cause of a phenomenon.1

Given an orderly , indexed array of symp toms in a d iagnos tics man ual , a

physician may scan the lists , direc t certain laboratory tests to be taken ,

1
Webster ’s Third New International Dictionary of the Engl ish Language
Unabridged, 1967.

1—1
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and narrow the scope of possibilities to one or more most likely diseases.

The doctor is now in a better position to make an outcome forecast. In the

medical proression the doctor ’s forecast is called a prognosis and defined

as a statement of

the prospec t of survival and recovery from a disease as an tic ipated
from the usual causes of tha t disease or ind ica ted by special fea-
tures of the case in questionJ

Applying the medical analogy to tne I&W environment , an I&W analyst is

required to read reports each day on mil i tary—poli t ical  occurrences to
identify symptoms, or indicators, which when present are considered as

incidents of possible conflic t situations. These conflict situations may

be of many varieties and Intensities . Many have similar indicators. How-

ever , there is no “diagnosis manual” to which th e analyst  may turn for

guidance.

TEDS , as now designed , fea tures an Events Classif ica tion S tructure
(ECS) that groups military, political , diplomatic , and economic indicators in-

to one or more of 26 event classes each of which may be associated with po-

tential conflict situations whenever they are reported to have been observed .

The total system , therefore , may be used by the I&W analyst in much the same

way as diagnostic manuals are used by physicians to make a prognosis. Given

the usual indicators associated with conflict situations in geographic and

historic perspec tive , TEDS will equip the analyst with syste~ dt ic ways to

make future event occurrence analysis

Analys ts responsible for performing event analysis have recognized the
need to deal with intelligence data in an organized way . All systems re—

viewed during the course of TEDS research and development have one common

primitive feature——they optimize retrieval functions with little regard for

diagnostic potential on the one hand or the opportunity to record , eva lua te,

and quantif y the intellectual judgments and inferences iñade by the users on

1
lbid., Underscore added .

1—2



the other. The history of knowledge is the history of hypothesis testing,

t—ial and error, adjus tment, and refinement . Much knowledge in the I&W en-

vironment today is stored in the mind s of persons recognized as the best

analysts . TEDS has fea tures  specifically designed to systeniltize the I&W

process in such a way that several other event prediction needs of the ana-

lyst may be augmented . Among these are:

• Provide a record of all event prediction made by either the user —
analysts or TEDS

• Present to analysts an ordered range of event l ikelihoods

• Present flexible ways in which the analysts may test their own
diagnos tic hypo theses

• Provide an organized way to classify incidents of a similar kind
over time to create a quantifiable istoric recoTd

• Increase the speed of data compilation and the processing or rela-
tionships that exist among many event classes

C. How Will TEDS Work?

The des ign of TEDS is based on princ iples of probab ility theory , re-

gr ession anal ysis, linguis tic con ten t analysis, various findings from ex-

perimental psychology associated with inference processes, decision theory,

and visual and motor interactions of a person with a graphics terminal . The

underlying assumption of TEDS design is that past particular events are use-

f ul in analyz ing future event occurrences. No scenario of a past event

ever predicts the identical charac teristics of a future event. For example ,

a military conflict in one month and place may Involve only selec ted army

units , wh ile in the following mon th and same place involve mixed army , navy ,

and air units . Yet , the generic class of event——military conflict——may be

anticipated with some degree of prababili ty if relevan t intell igence data

fr om the prev ious even t were caref ull y collec ted , colla ted , and analyzed.

TEDS consists of a series of related processes each designed to con-

tribute to the whole resulting in a series of graphic displays to be pre-

sented to the analyst. These processes may be divided in to three broad

phases:

1—3 
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• Coding Phase

• Processing Phase

• Diagnostic Phase

1. The Coding Phase

The Coding Phase is guided by the protocols established by the ECS
which describe the 26 event classes (potential conflict situations) in terms

of their possible indicators (symptoms). Once data are received suggesting

that the indicator has been observed , the inciden t is assigned to all event
classes to which it has been known to have been associated in the past.

2. The Processing Phase

As incidents are collected in each event class, they are processed
and related as incidents to each other as defined by the event class char-
acteristics. The more indicators that are satisfied , ma tched , and corre-
la ted , the higher likelihood is presented to the analyst.

3. The Diagnostic Phase

After the analyst reviews the genera ted disp lays , he may exercise
several options by interrogating the data base through the use of a light
pen and assorted function keys on his console keyboard . The major functions

he may perform are:

• Evaluation of the relative importance of incidents reported across
all event classes for periods ranging from a single day to 21 days.
An Incident of Interest (101) display presents all event classes
as grouped in a range of likelihood values designated as Routine ,
No tewor thy, and Significant .

• Obtainment of the historic frequency of reports received on par-
ticular inciden ts, by event class on demand . Thic feature per-
mits the analyst to judge the regularity of repor ting and , if nec-
essary, request additional information.

• Performance of his own hypo thesis and prognostic testing by sub-
stituting his own values in the event class formulae.

• Recording his own forecas ting record and comparing i t wi th TEDS a t
periodic intervals to adjust the regression models.

I —4
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• Retrieval of the original messages upon which all coded inc idents
are based .

D. Who Else Might Use TEDS?

Although TEDS has been spec ifically designed for diagnostics associated

with I&W evaluations, it is gener ically suited for any user who must cope

with forecasts of the likelihood of events as a part of hi~ job. Appropr iate

adjustment of the basic data base, ECS even t class label s, and for mu lae may

be made to accommodate other fields of event forecasting.

• Scientific and Technical (S&T) Intelligence Forecasts. The ECS may
be stripped of its curren t event class labels and rep laced with
those associated wi th particular aspects of S&T forecasting . Time
windows now used by TEDS could be e::tended to yearly increments
and da ta base loading would f ocus exclus ively on relevant tech-
nological topics.

• Economic Intelligence Forecasts. Similar adjustments as described
for S&T forecasts may be made for economic forecasting problems.
Spec if ic da ta deal ing wi th spc~ ific economic trends and their in-
dicators would be processed by the TEDS software.

• Current and Basic Intelligence Topical Frirecasts. TEDS is designed
for use by I&W analysts whose primary concern is to alert senior
decision—makers of a potential conflict situation. However , de-
tailed analysis of those situations , once in progr ess, is provi..Xed
by Current and Basic Intelligence analysts. TEDS models may be
developed to focus on specified subsets of indicaf ‘s with greater
or lesser detail on any sociological , cultural , political , or
military event class to suit a particular organizaticnal need .

E. History of TEDS Research and Development

This section presents an unclassified summary of the evolution of TEDS

from initial research and development to the present report. The historic

background is provided to assist readers who may not have had the opportunity

to review the previous work . This summary is based on RADC—TR—73—92 ,
‘ A Concept for the App lication and Evaluation of Quantitative Techniques
for the Indicatfons and Warning Process” dated December 1972 , Contract

F30602—72—C—0376 and other reports.

I—S
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1. 1972—1973: Examine Quantitative Methods
Initial researcn was conducted to evaluate techniques available for

inferential decision—making processes in an I&W environment. Techniques ex-

amined and evaluated included models based on game theory , fac tor analysis,

Bayesian probability, multiple regression techniques , and various statistical

application models . These methods were evaluated in reference to the I&W

processing cycle beginning with the analys t’s ini tial receipt of data to his

assessment, and judgment to final dissemination. The study focused on ways

to aid in c~ata reduction and quantification.

2. 1973—1974: Preliminary Thst of Quantitative Method

The next research ef for t was devo ted to testing the capab ilities
of regression analysis and to examining the problems associated with it.

The goal of this phase was to use the regression technique to derive a
quantitative predictive model for a selected event. Warsaw Pact military

training exercises were chosen as the event because they are structurally
similar to events of : nterest to decision—makers and data were readily

available. A predic ti~~ equation of measurable accuracy was derived , thus

demonstrating the potential for regression analysis in broader contexts.

Af ter regression analysis proved feasible as a predictive method ,

add itional types of events and the need to build an event data base were

ident i f ied . The f u t u r e  u t i l it y  of the method depended on def ining a range

of mi l i t a ry,  poli t ical , and economic incidents that could be classified to

1—6
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be amenable for data collection, coding, and regression analysis. The ECS

was created to define the range of current incidents so that they could be
compared with those of past events which were similar to an anticipated

event an analyst may desire to predict.

3. 1974—1975: Test Regressions, Evaluate Coding Procedures, and
Refine Classification System

The third research e f fo r t  was aimed at a more exhaustive test of

the regression technique as well as an evaluation and improvement of the

coding procedures and ECS .

For the regression test , data were collected and coded for  a sub-

set of the indicators and event classes defined . In particular , selected

descriptors in the DIA Advanced Indications Structure (AI S) data base were

used as a source of some mil i tary data while the DIA Intel l igence Summaries

were used for  additional mi l i ta ry ,  political, and economic data . More than

900 events were identified and classified into 24 event classes to run the

tests . Empirical models for  several of the event classes were developed

using stepwise mul t ip le linear regression. The corre la t ion coe f f i c i en t s  fo r

the various models showed variation. This was expected , since the AIS da ta
is oriented towards military event classes . For military cases, the R 2

values were high enough to show the promise of regression techniques for  use

in event prediction across the military—political—economic spectrum of in—

cidents .

4. 1975—1976: Develop Functional Design and Analyst Diagnostic
Disp lays
Having demonstrated the feasibility and potential utility of apply-

ing the regression technique to I&W functions , the work described in the fol-

lowing chapters focuses on a functional design . The functions that must be

performed by TEDS before the regression analysis may be performed deal with

fo rmally s t ruc tured  ways in which data are collected , coded , and processed .

The f u n c t i o n s  that  must  be pe r fo rmed  by TEDS a t  all t imes  deal w i t h  grap hic

d isp lays tha t summa rize the data and may be used b y tht analysts for  t he i r

diagnostics .

1—7
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F. Organization of the Report

The remainder of this report consists of three chapters:

• Chapter II. This chapter describes the theoretical decision—making
and mathematical foundations upon which TEDS is based . The first
part of the chapter reviews key terms associated with the forecast-
ing of likely events and briefly reviews the structure of the ECS.
(A more exhaustive discussion of the terms and the ECS may be
found in the last three reports cited in section E). The second
pact of this chapter defines three mathematical formulae that  pro-
vide the form by which data will be quantified to produce three
numerical indexes. These indexes will represent a priori event
class forecastth g models upon which the a posteriori regressions
are performed .

• Chapter III. Given the theoretical principles for TEDS , Chapter
III presents the func tional design. While the design represen ts an
in tegral whole , the chapter is divided into three maj or par ts to
descr ibe the coding phase , the processing phase , and the prototype
diagnostic displays .

• Chapter IV. The report concludes with a basic estimate of the com-
pu ter and terminal configurations required to implement TEDS. In
general , TEDS is intended for use with a dual—screen graphics ter-
minal equi pped with a light pen and func tion keys to be hos ted by
a minicomputer . However , changes to the d iagnostic displays pre-
sented in Chap ter III may be made for use on a more primi tive
alphanumeric terminal .

A l ist of abbreviations used frequently throughout the report appears in

Table 1—1 .

1—8
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Table I-i. List of Abb reviations

AIS DIA/Advanced Indication s Struct ure

DARPA Defense Advanced Research Projects Agency

DIA Defense Intelligence Agency

DOD Department of Defense

ECI Event Class Index

ECS Event Classi fication Struct ure

I&W Indications and Warning

III Incident-Indicato r Index

101 Index of Interest

A ADC Rome Air Development Center

TEDS The Events Diagnostic Syst em

WE CI Weighted Event Class Index

1—9/ 1—10

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .-- --- ~~~~~~~~~~~~~~~~~~~~~~~ - . .



Chapter II
BASIC PRINCIPLES OF THE EVENTS DIAGNOSTICS SYSTEM

A. Introduction

This chapter discusses the basic principles of TEDS. During the period

of the current work, major portions of the previous work were largely re-

fined. Section B of this chapter briefly describes the theoretic relation-

ships that exist among indicators, incidents, and event classes in the I&W

environment. Section C discusses the mathematical principles by which the

various relationships may be quantified for computer processing.

B. Relationships Anx ng Indicators, Incidents, and Event Classes

The terms “indicator,” “incident,” and “event class” have been exhaus-

tively discussed and defined in previous reports . However , a discussion,
with examples of their definitions, is presen ted here so the reader need not
refer to the earlier reports to understand the present work. The discussion

and definitions are compatible with those that may be found in these off icial
sources:

• JCS Publication 1, Dictionary of Military and Associated Terms,
January 1973

• DIVA Manual 57—6 , DOD Indications System Ma nual , October 1973

• DIA Manual 58—5—1 Indicators of Hostilities, November 1973

• DIA School Manual, Indications and Warning In telligence ,
January 1975

1. Indicator

An indi cator is a po s tulated before- th e-fact  pronouncement or act

by a foreign leader or organization believed to represent one necessary step

prior to the initiation of some other act or pronouncement tha t could result

in a conflict situation. The conflict situation may be internal, to a sing le

nation or involve tz~o or more nations.

11— 1
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Gover nmental and academic litera ture on indicator s has f ormally
evolved largely since World War II .  Indicator lists have been assembled as
based on a generic ana lysis of incidents (see below) associated with  World
War II , the Korean and Vietnam wars as well as conflic t situa tions in the
Middle Eas t , Hungary, Czechoslovakia , and the USSR—China border areas .

Indicator lists are most often based on a mobilization model. Such

a model seeks to ca talogue all plausible inciden ts na tiona l leaders in time
and place might take to mobil ize their di ploma tic , economic , poli tical , and

military materiel , and human resources to make their will prevail over an—
other nation.

Intelligence services within the Department of Defense (DOD) tend
to issue lists that emphasize those indicators r e f l ec t ing  mil i tary  acts and

pronouncements that might precede provocative mili tary dep loyments and en-

gagements. Typical indicators of this kind include a call—up of reserve

forces, high alert status for each military service, and the unusual de-

ployment of combat units to border areas.

Other intelligence services, such as the Central Intelligence

Agency and the Departments of State and Treasury, tend to issue lists empha-

sizing diploma tic , poli tical , and economic indicators . Typical among such

ind ica tors are verbal threa ts by forei gn leaders and dip lomats , efforts to
impose trade embargoes , and sundry res t r ic t ions  p laced on fo re ign t ravelers

and di plomats .

The Events Class i f ica t ion  S t ruc tu re  (ECS) was designed to classif y

the en t i re  range of di plomatic , pol i t ical, economic , and m i l i t a ry  ind ica to r s.

As show n in Fi gures 11—1 and 11—2 , indicators may be c lass i f ied into  one or

more of 26 different event classes .

Figure Il—I , In ternal Even t Classe s, shows those even t cla sses
chat most often occur within the borders of a nation but can eventually have

a serious impact on another nation ’s f o r e ign policies and use of milit ary

forces . As will be shown under the discussion of the term “event class

11—2
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below, 50 percent of the deployments by U.S. military forces since 1946 have
been associated with four internal event classes:

• Hl: Foreign Government Crisis

• H2 : Civil Disturbance

• H3: Guerrilla War

• H4: Internal Terrorism

Moreover , other event classes , par t icular ly Demonstrat ion of Power (Dl) , some

Exercises (J), and some Redeployment of Forces (G3) can be examples of more

complex external event classes. These three event classes are also shown on

Figure 11—2 .

Figure 11—2 , Ex ternal Even t Classes , shows event classes that most
often have an immediate impact on relations with at least one other nation .

At the bottom of Figure 11—2 are the titles for each event class rang ing from
di p lomacy and economics and verbal threats to four intensities of military

conf l ic t .  Representative keyword examp les of indicators associated wi th  each
even t class are shown above the even t class titles in a simp le decision—tree
array.

2. Incident

An inc ident is an a f te r - the- fac t  pro n~ u ’ 7 ~~:~ or act by a fore ign
leader or organization that has been repo r te..f to ~‘c ~~urreJ ~ is believed
likel y to be tru e, and matches an indicator .

Briefly, an incident is an indicator that is believed to have oc-

curred .

The writers of the official DOD literature cited in section B

usually refer to an incident as an indication. Due to the grea t visual

similarity and equally great confusion between an Indic~it~ r and indic atL~n ,

this report has elected to substitute the term “incident ” as being somewhat

more concrete.

1I— 5



TEDS was designed to serve as an overall classification matrix for
before— the—fact indicators , as well as a sor ter of all incidents by event
classes . Each incoming I&W incident will be filed in at least one, but more

of ten two or more , event classes . In this way, for  example , the same inci-

dents reflecting a Diplomatic Pressure (Cl) even t may be simul taneously as-

sociated with an Economic Pressures (C2) event both of which events may also

correlate with a Non—Military Threat (B2) event yet to be reported .

The basic design of TEDS is found ed on the principle that past

par ticular incidents as grouped by even t class are usef ul forecas ters of
f uture g~ neric events. No specific past group of incidents, however , ever

forecasts the identical incident characteristics of a future event . Mill—

tary Provocation (El) in one month and place may involve incidents by army

units only , while in the following month also include incidents by air and

naval units . Yet, the generic class of event——Military Provocation——could

be anticipated with some degree of probabi l i ty  if relevant indicators that

presaged the event were carefully collected, collated , and anal yzed .

3. Event Class

An event .~lass is the cw’~uZatio n of incident.9 ~~~~~~~~~~~ to ,i~-

cribe an event whose occurrer.ce would have been .ieoir~’b 7e to ~‘cre ~~ o~ .

A key considera tion associated with any event classification scheme

is to respond to the question: “What class of events are desirable to fo re—

cast?”

While there are many methodolog ical app roaches for  determining
what is and what is not of interest to senior DOD decision—makers , the ECS

as now designed has been structured to focus on the collection of those

incidents mos t often associated with potential  conf l i c t  si tuations . One

method to tie the clause “potential  conflic t situa tions ” to a concrete real—
ity of decision—maker interest is to examine the worldw ide even ts in wh ich
DOD and othe r decision—makers elected to use U.S. military forces as a tool

11—6
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of diplomacy. This method clearly ties the interests of many senior persons

of the Executive 1~ranch of government to the operationa l environment of DOD .

Table 2—1 shows 215 events during the past 30 years that  have

moved senior U.S .  decision—makers to dep loy elements of the A r m y ,  Navy , and

Air Force as a part of foreign policy goals at the time .

Table 2-I. Deployment of U.S. Military Force s in Response to Interna-
tional Events Arranged by Event Classes (January 1946-
May 1975F’

Cumu~~t ive

Event Clan Tit le Deployments 1
~~~~~~~~r

Hi: Foreign Government Crisis 48 22 22
H3: Guerrilla War

� C,v’I War 48 22 44
H4: Internal Terrorism )

F2: Militar y Expedit . in 
19 63

Fl: War )
Dl: Demonstration of Power

k 24 11 74
El: Military Provocation
K: Peaceful Coexistence 20 9 83
E2: Mi l itary Engagement 17 8 91
H2: Civi l Disturba nce 12 6 97
C2: Economic Pressure 4 2 99
A4: Intervention Implementation 2 1 100

Total 215 100

1The 215 eve nts invo lving the use of U .S . military forces are those presented oy the Brookin gs
Institution report , “The Use of Armed Force ~ as a Political Instrument ,” sponsored by De-
fense Advanced Research Projects Agency, A RPA Order No. 2820, Amendment No. 2, Contract
N00014-75-C-0140 , 1 Augu st 1976.31 December 1976. The report does not use the Even t
Class Structure titles.

Many infer ences may be drawn from the table. Relevant to the

ef f ic iency  of the ECS and interests of the 1&W analyst  are these:

• 100 percent  of all anal yzeci events involving the  dep loyment  of
U . S .  m i l i t a r y  forces  are accommodated by 12 event classes.

11—7 
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• 74 percent of U . S .  mil i tary force dep loyments are accommodated
by seven Event Classes .

• The unlisted 14 Event Classes are contributors to a more detailed
an ticipatory description of the 12 event classes shown in
Table 11—1.

• 50 percent of U . S .  mi l i ta ry  force  dep loym € ~ are associated with
four  internal event classes (Iii , H3 , H4 , H2)

• 27 percent of U . S .  military force dep loyments resul t  in some
exchange of weapons fire (F2, Fl , E2) .

Given the concrete association of U .S .  mil i tary dep loyments as a

criteria to select events that are of interest , no tewor thy, significant ,
and desirable to forecast, the ECS prov ides a valid set of event classes.

4. Descriptor

This term is commonly associated wi th  the DIA Advanced Ind ica t ions

Structure  (AIS) developed by Radio Corporat ion of America (RCA) . The term

descriptor is used later in this report in a generic way to refer to the

data base now availab le in the AIS and as being relevant to selected military

indicators and incidents for  inputs to TEDS. About 160 AIS descriptors  serve

as

.monitors [of} a specific , narrow aspect of activity
for a potentially hostile force element or command and
control apparatus.’

The activity data itself , the mathematics , and the nu-
mer ical presentation of the results derived from the activ-
ity data is called a descriptor .2

5. Summary of Relat ionshi ps Among Term s

An indicator is a before—the—fact postulated pronouncement .r act

an analy. t might expect to see executed by a foreign leader or organization

1As described in an April 1976 DIA/ARPA/R ADC/RCA report titled , “Advanced

Indications Structure Descriptive Materia l ,” p. 2—2.

p.  1—3. Underlined as shown .
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bef ore moving toward the conclusion that an internal or external conflic t

situation may come to pass. If an analyst receives a report that one or

more of the postulated indicators have been observed , he has received evi-

dence that an incident has occurred . Indicators are postulated variables

to search f o r ;  incidents are reports  that  the variables now exist .

The cumulation of inc idents throug h time s u f f i c i e n t  to describe

an event whose occurrence would have been desirable to forecast for senior

decision—makers cons t i tu tes  an event c lass .  Incidents provide the specific

description of the generic event classes .

TEDS is designed to classif y ,  collate, and analyze through multi-

ple regression analysis and o ther sta tis tical techn iques , specific incidents

of similar characteristics io produce a likelihood statement regarding

the occurrence of an even t class.

C. Mathematical Treatment of Indicators, Incidents, and Event Classes

This section discusses the mathematical principles upo n which the TEDS

statistical model is based . The discussion forms the basis for the TEDS pro—

ces~.ing subsystem discussed in Chapter III , section C, and the Analyst Dis-

plays discussed in Chapter III, sect ion D.

1. TEDS Approach to Quantification

One of tite most difficult problems in the prediction of events is

the quantification of the erratically reported , partial evidence upon which

the predictions must be based .’ In the intelligence environment , the degree

of difficulty of quantification varies with the type of information consid-

ered . Data gleaned t t~~.1i the monitoring of electronic signals of various

types is readi ly quan t i f i ed . An emc~~ssy report of a VIP visit to a for-

ei gn country or of an ant i—Ameri can propaganda campaig n is not so eas i ly

q u a n t i f i e d .
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Given this range or variables, the TEDS system design takes a dual

approach to the quantification of data . In those cases where an incident

is regularly reported in a quant i f ied form , tha t quan tity will be used as

the raw data for the indicator . Otherwise, the number of reports per inci-

dent will be used ; that is, three repor ts of VIP v isi ts to a coun try is

entered as a 3 for the raw da ta associated with the ind ic~’tor “VIP Travel.”

In time, this measure would be modified to include some measure of the inten-

sity level of the incidents. Although intensity assessments have been in-

vestigated during prev ious work , they are not included in the present TEDS

design. Intensity levels are highly subjective and would introduce unwar-

ran ted complexity into the present coding procedure. However, the curren t

system design anticipates inclusion at a la ter da te so tha t mod if ica tion s to

the coding procedure could be made. The present TEDS design includes three

quantified ind exes :

• Incident—Indicator Index (III)

• Event Class Index (Ed )

• Wei ghted Event Class Ind ex (WEd )

Each of these indexes is based on a concep t called a “window .”
Throughout this report , the term “window ” will be used to denote the length

of time in days over which raw data are aggregated . The description of a

window follows in paragraph 2 with descriptions of the III , ECI , and WECI in

subsequent paragraphs .

2. Window Definition and Lengths

TEDS design will use “window ” sizes of 1, 7, 14 , and 21 days to
calculate both raw and indexed values. For example, a 1—day window includes

onl y a single day ’s da ta , while a 7—day window sums a week’s data and a 14—

day window sums two week ’s data. For a given indicator I, the following

def initions will be used :

n number of days in the history fi)’

n— 6 = number of 7—day windows in the history f i l e

11—10
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X~ — report level for the jth day , i = 1, 2, ... , n

Wj — the 7—day window for the jth day, j 7, 8, ... , a
= report level for the 1th 7—day window

= Xj + X j_ l+ ... + X~ ,6
= mean of all 1—day windows

= Xi
i=1

= mean of all 7—day windows

= ~~ = 
~ xi + x~_1 + + ~~~

L n— 6 L n— 6j=7

01 = standard deviation for 1—day windows

2 1/2
= ~

i=l 
TI

07 = standard deviation for 7-day windows

1/2
Ii ~ )2

= ‘ . 1 — 7
j 7  n—6

Figure 11—3 represents the history of the daily report level for a

given indicator I on the basis of a 1—day window and a 7-day window. The

7—day graph is computed from the 1—day graph by beginning at the day in
question on the 1—day graph and summing the dail y repor t level for each of
the 7 days in the appropriate window Wj. Note that the vertical scale for

the 7—day window (on the r ight  of the graph ) is onl y 1/7 tha t  of the 1—day

graph (on the left). This is simply to allow comparison of the graphs in

the same figure .

Il—li
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W 7’
W8

W9 A

W10 A

Figure 11-3. Raw Data Level for 1- and 7- Day Windows

As can be seen from the graphs, the effect of the 7—day window is

to smooth the day—to—day variation in the data . This smoothing eliminates

the variation due to weekends and nonuniformity of reporting schedules .

Overall the 7—day or longer window is usefu l  to analys ts to show the general
slope of a trend by averaging da ily variables . However , such averag ing also
reduces any short—term reaction of the measure to changes in report levels.

For these reasons , TEDS includes both the 1— and 7—day windows as well as
other windows deemed appropriate. For instance , a 21— or 28—day window might

be used to give a measure of the seasonal variation in an indicator since it

would be sensitive only to longer run variations .

The means and 1V1
7 

and the standard dev iations 
~~ 

and r’~’ wil l, he
used to compute the Incident—Indicator Index (III) as described in the

next paragraph.
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3. Incident—Indicator Index

The Incident—Indicator Index (III) is an index to measure the

deviation of the current period ’s incident reports (of whatever window

length) from the usual reporting for a single indicator . Throughou t this

discussion, the term report will refer  to either the level of act ivity for
the regularly reported quantifiable data such as reported by the AIS , or the

number of incidents reported to match the indicator . The III value is de-

signed to be zero if the observed reports are equal to the average value and

will rise in absolute value as the reports deviate from the no rm . Here we

have recognized that the absence or reduction of reports may be a “negative
indicator” and be as significant as an increased level of activity.  More-
over, deviations in reporting levels on particular indicators can provide the

analys t wi th insights on the status of collection activities.

To specify the III in mathematical terms, it is necessary to define

several basic statistics which will be kept for each indicator I. The fol-

lowing formulat ion is illustrative of the III as calculated on a daily basis

for a 7-day window although the length may be adjusted to suit the needs of

any analyst whose data may dictate periods of longer or shorter duration.
The definitions of paragraph C.2 are used throughout this section .

Suppose a 7—day frequency distribution for reports associated with
the indicator I is described by Figure 11—4 :

ROUTINE RANGE
F
R
E
0

N

ThFTfmLThII p
~7.2o7 ~A7~O7 P7 P7+G

~ P7+2O
~ REPORTS /7 DAYS

Figure 11-4. Frequency Distribution for I
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Then if Y denotes today ’s 7-day report count, that is,
Y - x  + x  + . . . + xn n-l n-6

then the Incident—Indicator Index for I is defined to be

1—  e ~ a ) for X~~ ~.i

(1) 1117 =

— l  fo r X < .i

where e is the Euler constant, e = 2.718, and ~ is a positive constant used

to set the “routine” range in Figure 11—4 . Note that in (1) the III varies

between plus and minus on e , depend ing on the positive or negative dev iation

from the mean reporting for  the particular indicator .

Figure 11—5 shows the relationship between the III and the frequen-

cy distribution above. Note that the parameter ~ in formula (1) will be used

to set the “rou tine” range so that it will consis tently correspond to the

numeric values — .33 to .33.

NOT~~~o~~~HY 1~ 

~~~~~~~~~~~~

I7

l

1TS /7 0AYS
~~~~~

N::Ewo:THv~ 

~~~~~~~~~~~~~~~~~~ 

Figure 11-5. Incident-Indicator Index ~I I l )

I i ’  1 . +
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To illustrate the properties of the III suppoae an analyst is con-

cerned with the indicator “Unusual Political Leadership Movements USSR/War-

saw.” From the historical data file suppose it was determined tha t the in-

dicator has a frequency distribution shown by Figure 11—6:

.32 
2 REPORTS 

— 0— 3 REPORTS 32% OF THE TIME

16%OF r 4REPORTS 16% OF THETIME
F THE TIME

~~ ~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~ 

INDICATOR: UNUSUA L POLITICAL LEADERSHIP

~~T T T T T ~~ ;~R EPORTS/7.DAVS

Figure 11-6. Frequency Distribution for Unusual
Political Leadership Movements USSR,Warsaw

The figure shows he receives 2 reports 16 percent of the time , 3

reports 32 percen t of the time , 4 reports 16 percent of the time, etc.

The mean u and the standard deviation a computed from the distri-

bution are 1.1 = 3.25 and a = 2.5 approximately. Suppose that after consider-

ing the particular indicator and its distribution in Figure 11—4 , the analyst

decides that  he would want bo th  2 and 4 reports in 7—days to be considered

“routine. ” This decision determines the appropr ia te  value of ~~~, since he has

implicitly set the requirement that

( 2 — 3 . 2 5  \
In = e~’~~~7~~

) — 1. = — .33

i l — 1 5
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which sets the value of — .80 approximately. In this example then, the III

for the indicator “Unusual Political Leadership Movements USSR/Warsaw” would
be

fX —3.25\

i - e~~~
’ 2.5 ) 

when X > 3.25

III = +. 8(~ 3.25)
e 

2.5 
— j~ when x < 3.25

Now if the analys t receives 5 repor ts matching this indicator thi s

week , x would be 5 in the III formula and the index value would be approxi-
mately .434 which is in the “noteworthy’t range; that is ,

_ .8(5_3.25~
III = 1 — e \ 2.5 ~ = 1 — e~~

56 1 - .571 = .429

If on the other hand , he received no reports this week, X would
be zero in the formula, and the III value would be near the “significant”

range since

+ 8(0_3.25~
III = e 

\ 2.5 ~ - 1 = e LO4 
- 1 = .35 - 1 = -.65

4. Event Class Index

A high value of the III for a particular indicator , alone , would

alert an analyst to an unusual level of activity related to it. While this

is certainly a help to the analyst , he must still monitor and interpret hun-

dreds of indicators and incidents. One of the primary aims of the TEDS sys-

tem is to help focus the analyst ’s attention to those incidents that are

associated with the imminent occurrence of an event.

The basis fo r the association of indica tor s and inciden ts wi th an event
class is the event classification system developed under the previous
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contract. Using this classification scheme , each even t class , E , is associ-
ated with a subset of indicators {Il, I2~ 

...  , I}. Thus, an aggregate mea-

sure of the level of the indicators in the subset is a measure of the level
of activity associated with the type of event represented by the subset.

The simples t aggrega te ind ex of this type is an arithme tic average of the

individual III ’s for the indicators in the subset .  The Event Class Index

(Ed ) fo r a given event class E associated with the subset of indicators

I , ... , I is defined as
1 m

(2) ECI E = 1 
~m 1=1

where III . is the lnc ident—Indicator  Index for ind ica tor  I ..  Note  tha t  s imi—
1 1

lar to the I I I  index , the ECI varies between plus and minus one.  Fur ther ,

retaining the “routine—to—significant” terms , the ECI has the property that

when all the indica tor ind exes are in th e “rou tine” range , then so is the
ECI; similarl y,  the “noteworthy” and “signif icant” ranges carry over .

The ECI has been included in the system because it is an objective

assessment of the ac t iv ity  associated wi th  any event class E. However , the

use fu lness  of the  Ed , a lone , in the  p red ic t ion  of events  is severely l i m i t —

ed by the  f - i t t h a t  i t  tr i t s  indicators  in an event class l inear ly  and in

~qu.i1 p r o p o r t i o n  to every o the r  ind ica tor  in the same event class. The pr i—

nary use of tht~ ECI 
jV 

~~~ serv e ~ .i measure ~f the success of the more in—

voived W i ~~ it ed  Event C l a s s  index ( W E d ) .

5. Weight Od Event ( 1  ~ ~
The WFT I i.s i i . . i ~- i r ,  de’; Igr ied to id j u s t  fo r  the  d e f i c i e n c i e s  of

the  EC I  and ~o ii ~ -~~m. f r . -t ~ in f~~rmu U i t in g  the  r It t ions hip s among in—

dicat r and ~-v, ’nr i - ~ --~~~~ . ‘The WF ;’I m .lv h~ . x p r t s s t d in one of th ree  forms :

• I m eat

• N o l  in ~ ,, 1

• ~ :.inear ~‘tu~~~S~ ~~~~~~
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a. Basic Linear Index

In its simplest form , the WECI is a linear index which allows

for relative weighting of the different indicators. If Ilt I2~ 
... ,  I are

the indicators related to event class E, then,

(3) WECI
E ~l 

1111 + 
~2 

111
2 

+ + m 
III

where the relative weights c~~~ mus t sa ti s fy  1 l 1 + I~ 2 I + ... + = 1.00.

Ideally , the weights assigned to each indicator would be the regression coef-
f icients determined through an empirical analysis of da ta processed by the

system. In the prototype sys tem, these weights would be based on the limi t-

ed regressions previously run and on a priori estimates of the relative

significance of the individual indicators .

b. Nonlinear Joint Effect

The basic linear index is modified to accommodate the situa-

tion where the presence of one indicator adds to the significance of the

other .  That is , the joint  occurrence of two indica tors is the si gnif ican t

forecaster of an event rather than the single occurrence of either . To

simplify no ta tion , suppose tha t I~~, 12, 13 are related to event class E ,

then the linear index modif ied by a joint effect has the form

(4) WECI
E 

= 

~l 
111

1 
+ 

2 
111

2 
+ =

~~
IIl

i 
111

2 
+ 

~~ 
111

3

wher e ~
a
~l I + + 1 3 1 + I 4~ 

= 1.00 and the third term indicates  the jo in t

ef f e c t  of indicators I~ and 12 .

To i l lustrate  the use of this jo in t  e f f e c t , considcr  the re-

lation between two i n d i c a t o r s — — ”Troop Movements ” and “Commanders Moving to

Field Positions”——first alone, and then jointly. If -i r epor t  imply ing  the

occurrence of an exercise is based solely on an unusual l cvel of troo p move-

men t, then this migh t convey routine interest. I f , on th e o th er hand , w

have no evidence of unusual troop movement but had evidence of commanders

moving to field positions, interest might be somewhat above routine.
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Rowever , if both unusual troop and commander movements are reported then

interes t might increase significantly.

c. Nonlinear Substitute Effect

The basic linear index is also modified to accommodate those

situations in which either of two indicators would suffice to determine that

a certain type of effect was present. For instance, in the above examp le,

~vidence of VIP ’s moving to the field area might substitute for (that is,

V produce the same effect as) commanders moving to the field . If Ii and 12 are
the substitu table indicators , the form of the index would be

A. (5) WECI = ~ max LIII , III } + ~ III + ... + = III

J 

E 1 1 2 2 3 m— l m

where =11 + 
~~~ 

+ + =
1’ 

= 1.00. Here the maximum function ind i-

cates that we would take the larger of the two indexes 111
1 

or 111
2 

to

compu te the WECI for this event class. In this way, an unusual level of
activity for either one will add the desired effect.

The abov e de tail serves to illustra te the structure of the
proposed weighted index. Obviously, the several e f f e cts may be comb ined in
any number of ways and may be applied to more than two indicators if judged

appropriate. Further , since some event classes are b elieved to be precursor
to others , the III s might be supplemen ted b y the weigh ted even t class index
for another event class in some circumstances to create an index of the

form :

WECI
E 

= =
1 

WECI
E 

+ 
~ 7 111

2 
+ + 

n

The basic properties of the WECI are similar to those of the ECI in that the

index varies between plus and minus one and the intensity level of the in—

t dica tors carries over to the event class. That is , if all the III ’s are in

the “routine” range , then so is the WECI; similarly , the “noteworthy ” and
“significant ” ranges ire preserved .
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6. Index of Interest

The Index of In teres t  (101) is not a distinct measure of the l ike—

lihood of an event occurrence. It is the name given to the ordered pair in

which the f i r s t  element is the WECI and the second element is the E d .  It

is this ordered pair that is presented to the analyst in the first visual

display designed to ~ive him a summary of the day ’s ac t iv i ty  and to serve as

a s tart ing point f o r  his investigation of the da ta .  (See Figure 111—6 ,

for  i l lustrat ion.) If the 101 is known to be hig h on the  ECI scal e but low
on the WECI scale, the analyst would be alerted to the fact that there was an
unusual  amount of r epo r t s  re la ted to a pa r t i cu la r  event class , but  that  the

repor t s  were associated  w i t h  indica tors  not judged very s ign i f i can t  by the

TEDS model . On the  o t h e r  hand , a high WECT bu t  low ECI value would point

out a few messages re la ted  to ind icators  judged very s ign i f i c an t  b y the TEDS

model . Thus , the 101 is an index of the l ikel ihood of an event occurrence

wi th  values in the square  (— 1 , 1) x (— 1 , 1) where  the f i r s t  dimension is a

measure of the  ~~~~~~~~~~~~~ of the repor ts  received and the second is a

measure of the amount of repor t s  received .

fl. Summary

This chapter has discussed the  hypo the t i ca l  r e la t ionsh ips tha t  exis t

among I&W indicators , i nc iden t s , and event classes ; and the mathematica l

treatment of each re la t ionship .  The next chapter will  discuss the computer

processing phases in the  TEDS f u n c t i o n a l  design .
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Chapter  I I I

FUNCTIONAL DESIGN OF THE EVENT S DIAGNOSTICS SYSTEM

A. Overview

The funct ional  design for TEDS is described in the s u b s e q u e n t  s e c t i o n s

of this chapter. A func t iona l  desi gn s imp ly sets f o r t h  what t l ;o  sys tem must

do to sa t is f y the requirements to provide d i agnos t i c  aids to an t~.W a n a l y s t .

The major f u n c t i o n s  of TEDS have been divided into three major phases for

expository purposes :

• Data Cod ing Phase

• Processing Phase

• Analyst Diagnos t ic  Phase

5ection B describes the data codin~ phase. This phase establishes the

protocols to be followed for cod ing reports of significance to an I&W analyst

so tha t  the data arc amenable to computer processing during the Processin~.

Phase .

Sec t i a n  C ie~~cribes the  Process  in~ Phase.  This phase invo lves iii p c —

graxnminc r e q u i r e m e n t s  associated wi th  the calculat ions of the three m a j o r

indexes to be used to create displays for use durin~ the An , ; i v s t  Dia~~n o st i~

Phase.

Section 0 dc~~ ribes the A n a l y s t  Diagnos t i c  Phase .  This  s e c tion .  i l l u c —

t r a t e s  a n I  discusses graphic  displays tha t can be der ived  f rom the  m ethel;

described in sect ion C and be p re sen ted  t~ an ana lys t  to aid his i n f e r e n ti . i

prcce~ ses con r e rn ing  t:’ e l i k el in cu d  outcom~ a of l&h even t s .  The r ep resen tr i —

ttv disp l vs shown in section D ire in tended fo r  use  on a d u a l — s c r e e n  g rap h i c

t e r m i na l .  They could be .lc V i ;~~~~~~~~ I f u r  use on a dual or single screen alpha-

numeric t.-~r r ; n a l .  ‘ \ f l , l -~L I L  and d i r i e n o  t i c  t r a d e — o f f s  assoc~ r i t 1 w i t h  i less

s o ph i s t i c a t c i te r m i n i l  wi~ I c d i s c u s s e d  in 1 i p t er  I V .

I I I — ’
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B . The Data Codi ng Phase

1. Major Func tions

Figure 111—1 shows the major func tions associated with the Data

Coding Phase. Wherever available , an automated message distribution system

would provide report inputs to a dual—screen coding station. Within the DOD

intelligence community such automated distribution systems are now in the pro-

cess of being Installed in the DIA National Military Intelligence Center with

similar p lans env isioned fo r Head quarters U.S. European Command , Strategic

Air Command , and other locations. When available , such automated message

distribution systems would be provided with the topic—of—interest profiles

of the TEDS coder so that messages would be routed to him directly.

TEDS , however , is not dependent on such a distribution system.
Coding experiments have demons tra ted tha t the daily coding of reports of I&W

interest can be accomplished manually .

The coder would have a series of coding aids to assist in the iden-

tification of incidents reflected in the reports , indicator titles and num-

bers that are matched , geographic abbreviations , and the like . (Spec if ic

aids are discussed in the next paragraph).

In addj.jon to the review and coding of clear—text reports , TEDS
will store selected and relevant AIS descriptor data wherever these data

may be available.

2. Coding Protocols and Aids

Sased on research from previous efforts coding protocols are

s t r a i g h t f o r wa r d  and have been shown to be about 95 perc ent consis tent  among
various coders . The 5 percent error rate does not signif ican tly impac t the
outcome of statistical calculations discussed in section C. There are two
basic needs for an efficient coding operation:

• Selection of Coder

• Cod ing Aids

111—3
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a. Selection ot Coder

A coding function is sometimes perceived by those famiUar

with the computer environment to be among the more menial tasks. In the rose

of TEDS , such perceptions would be grossly in error as the report input

represent a critical first link in the lone, chain of runrtions discussee in

th is chapter. Accordingly, a coder for TEDS must be a judicious reader who

can discriminate among words on a report that reflect tb:’ raw description of

an incident and those that reflect speculation .

b . Coding Aids

To illustrate the codin ;; dic s , assume the codor should read

the followine, message e i ther  as received rnc:nra ~ lv or via L U -  l e t t  s cr een  at

a Jail—screen console :

lOl500Z Oct 76
hAG / MUr

TO: Dl-\
[NEt ) : I N U I ( i  Z
UNCLASs. U E : u .  SUBJ : STRATEGIC AIR EX
IN FEATURED rRAvu.\ ARTICLE TODAY SGVDiMG-1 1 N ANN;W N C E U

~ V K .\F  LAS ON WI DE A 1 E 5 1  TO P A R T I C I P A T E  IN F G U T I I C G ’ I I U
LX ON UNNPkAi [FlED DATE. ;/ILL FOL1 UW WITH DET.\1 I c
AVA I L A D L E .  E L D .

L i t h  t h is  c :-: ; ; :rp Ic in m i n d , trio folios lics - a :p .~~r a gr i r i r s  ‘~

scribe codine, aids t h a t  Vi coder would am to p i ; L t i  tL rerro rt d ; L i  in to TEDS.

(1) Cohn : I :

Upon rec eint Ot the report , the ceder eco~ J L e 51r1 b y  do—

p r e s s in g  a Lunct i o n  key oi i t s  k e v o c i t i ( - ~now ;; in  ) V i g m il : V e L i  — i )  I c i - e L

‘‘Coding F ’’ W ith the m e s so r e  on the [o r  s or e;; , i I r s  coding ior:i

wou ld  ap p e ar  on the  r igh t  sc re e n  is st~own in  E l  rare 11 —
~~
‘ . ( L ) r i s  ~~~. ;  ~l e

;i du;l— screen terr:; I nal comor led to on iuto::;o ted st r ibut t o r i  ~,v s t

A t o p  t i r o  co d i n  f e r n  is tir e e n t r y  ‘ 1t ~ :c I...” This is

r automa t iou I 
y 

assigned to cri b nov crrr to ho comp le ted . Ti ~ notch r

I 1 V O L t !  ie~ ev e r - ’  Inc ldcnt coded  and s er e~ s ; 1 t i :  t o  m d  i t  il l  ccci :  r i t e n

111—4
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IITEM 234

INCIDENT DATE lOt500 Z OCT 76

ACTOR (S) .  (1 UR (2) (3) (4)

OBJECT(S) fl (2) (3) (4

LOCATION UR
M( I ’POL  INDICATOR M0301

REMARKS: POSSIBLE FUTURE LRA F EX

Fi gure IH- 2. Coding Form

I i  1—5
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transactions concerning that particular item to include message retrieval.

The remaining lines shown in Figure 111—2 are coded as follows:

• Incident DTG. No internal dates are mentioned in the message.
With a light pen , the coder t r a n s f e r s  the message d a t e — t i m e — g r o u p
to the Coding Form as being the closest  documented t ime fo r  the
incident.

• Acto r ( s ) . The term “ actor ” r e f e r s  to the coun t ry  of ori gin of the
ac t .  In this case , it is the Soviet  Union whose s tandard computer
abbrevia t ion is “ UR. ” If two or more s t a t e s  were ac t ing  aga inst
ano the r  s ta te , th ree  add i t iona l  b lanks  are provided to enter  the i r
t w o — l e t t e r  abbrev ia t ions .

• O b j e c t l s ) .  The term “o b j e c t ” r e f e r s  to a c o u n t ry  towards  shic:: t irt
actor  is d i r ec t i ng  i ts a c t i o n .  T h e  message did not s p e c ify  an ob-
j e c t .  The al er t  of the  LEA F is assumed to represent internal
t r a i n i n g  onl y.  Th i s  line is left blank.

• Loca t ion .  This is the cou n t r y  in which  the inc ident  takes p l a c e .
In this  case , i t  is the Soviet  U nion—— ”U R. ”

• in d i c a t or .  The i n d i c a t o r  number t ha t  matches  t he incident is used .
This is the most difficult part of the coder ’s task and aids are
provided , as discussed below , to assist him . In Figure III—L ,
M0301 stands for “Announced Strateg ic Air Alert. ”

• Remarks.  The coder types his plain tcur summary of time message
content . As shown in Figure III—2~ “Possible Future LEAF Ex.”
This is , of course , speculatice as based on the DAO report with
indicator M U 3 O L  as one substantiating bit of before—the—f oot
evidence.

The coder would proceed th roug h a l l  messages  a t  u s  s t o —

t ion  e x t r a c t i n g  the  pe r t i nen t  i nc iden t  c~~n t e n t  f r o m  e a c h ;  message . More than

one incident may be contained in a single m e s s a g e  and an incident may , during

the processing phase , be assoc ia ted w i t h  one or more e v e n t  c l a s s e s .  As in

t ir e case  of the strateg ic air alert , an a s soc ia t ion  w i t h  event  c lass  J ,

x e r c i s e , is a possible choice but association with G3 , Redep loyment of

For ces , is also pertinent. As explained In the Processing Phase , the indica-

tor tlUJUl would be filed in both event classes——a process which is of no

, nm corn to tim e coder .

I 11—6
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After a message has been coded , the coder would press a

function key, “File,” at his keyboard . The coding form and the message from

which it was derived would be filed together for subsequent retrieval when

requested by the analyst from his console.

(2) Add itional Aids

Four additional cod ing aids would be available fo r  use by

the coder. Depending upon the configuration of the computer and terminal

upon which TEDS is implemented , these aids are amenable to automated presen-

tation or assembly into a brief , indexed manual. The same aids used by the

coder would also be ava ilable to the anal ys t when he beg ins to interact with

TEDS to test hypotheses and make diagnostic assessments.

(a) Alphabetic List of Country Abbreviations
Several “standard” alphabetic lists of country ab-

breviations have been used within the intelligence community . The list

selected fo r illustration in this report is that used by the DIA . However ,

any lis t desi gnated by a user organization may be used. The major criteria

fo r list selection , of cou rse , would be the one tha t is mos t famil iar to
users within the organization. The lis t would be presented in bo th

Abbreviation—Country and Country—Abbreviation formats .

(b) List of Countries by Geographic Region

Lists of countries by geographic reg ion would also

be provided . Agains , such lists of te n vary amont intell igence organizat ions
as a func t ion  of how analysts are assigned their ana ly t i c  respons ib i l i t i es .

For examp le , IJ&S Commanders have intelligence sta f f s  organized to f ocus on

the Commander ’s geographic area of r e s p o n s i b i l i ty  wherein  reg ional terms such

as “Nor th  A f r i c a , ” “Middle Eas t ,” “Northern Europe ,” etc., do not always list
identical countries as those contained in a Department of State list. The

pu rpose of reg ional l i s t s  in TEDS is to provide an analytic capability at a

very general , regional level of event classes whenever the need may arise

aad be deemed pe’~tinent to a special problem . As currently designed , TEDS

111—7



acquires da ta by individual country. Aggregation of the country data by re-

gion may hav e some util ity for particular users.

(c) List of Military Indicators

Offical indicator lists now published usually de-

scribe indicators  of in te res t  in text  form and in general  terms.  A l is t  of

200 indicators  may be presented in only 10 pages of text but this still

tends to constrain any potential for quick reference to mutually exclusive

and mutual ly inclusive ind ica to rs .  Anal ysis of var ious  indicator  l i s t s  shows

tha t  it is possible to select key ac t ion  verbs  and nouns fro rs  the t ex t s  and

arrange these in columns to permit  quick i d e n t i f i c a t i o n  of gener ic  meaning

o f each; ind i cat o r . Table 3—1 shows a r e p r e s e n t a ti v e  a r rangement  of this

kind .

The left—hand column in Table 3—1 shows the forca

tha~ is act i n g  with each f o r c e  assigned an a r b it a r v  number  to be preceded  by

the let ter  “1” tc d i s t ingu i sh  mi l i t a ry  ind i cat o r s  f r om political—economic

(“F”) indicators. The ri g ht—hand column shows the ac t ion  t h a t  has beEn re-

ported to have occurred . These actions have also been assigned an arbitrary

number. Any combination of the left—hand column number with the  r i g h t — h a n d

column number provides the m i l it a r y  indica tor  number . For example , fron i  t h e

l e f t  hand column , under “Air Forces ,” is “ M— 03 Strateg ic ,” which when con—

bined ;‘ith “01 Announced ” under the “Alert ” keyword , yields M0301 Announced

Strategic Air Alert.

After several coding days , a competent coder w i l l

have acquireO facility with the number—word associations since they remain

cons tan t .  .\n MO3 in the f i r s t  two posit ions wi l l  always represen t  a S t r a t e g ic

A f t  Force wh i l e  the last two pos i t ions  wi l l  always represent  the repor ted

action as listed.

I i i  —
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Table 3-1. Illustrative Two Column Array of Military
Indicators and Number Assignment

Military Force
Actin g1 Reported Action

AIR FORCES ALERTS
01 Tactica l 01 Announced
02 Air Defense 02 Inferred
03 Strategic 03 Observed/Reported
04 Milit ary Airl i f t
05 CMI Air CLOSURES
06 Paramilitary - - - - -10 Military fac ,l ,tses
NAVAL FORCES 11 Civilian facilities

12 Tra ,n ing areas
10 Surface Combatants 13 Sea areas
11 Offensive Submarines
12 Attack Submarines CONFLICT ACTIONS
13 Surface Supp ort 

2 A A -
14 Special Purpose 

21 Destroy Property4 GROUND FORCES 22 Inh Ure Persons
23 Take hostages

20 Infantry 24 Occupy territory
21 Artillery 25 Blockad e
22 Tank 26 Shoot , Shell , Fire , Bomb
23 Airborne 27 Shoot down ai rcraft
24 Support 28 Sink ship

29 Pitched batt le
MISSILE FORCES
30 Intercontinental mis s iles PERSONNEL

31 Medium/Intermediate missiles 30 Commander move to field
32 Tactica l missiles 31 Change in Senior commander

32 Command reserve callup
PARAMILI TARY 33 Cancel leaves

~? 
~~~~~~~ ca 

DEPLOYMENTS
42 Security Police 40 Disperse to field pos it ions
43 Border Guards 41 Depart permanent station
44 Guerrilla Unit 42 Establish defensive position
45 Terrorist Unit 43 Increase Weapon System

inventory
50 UNIDENTIFIE D

1The force list is presented for illustration only. Not all countries pos~~ss all forces shown.
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There are several advantages in presenting indicator

lists in this fashion:

• Several hundred indicators appear on a single page for quick ref-
erence look—up.

• All forces for a particular country may be specified .

• The lists are flexible and may be tailored to meet the concensus
vocabularly of a user’s organization.

• All indicators are easily tagged for computer processing in re-
sponse to an analys t query to list all repor ts per taining to single
or mul tiple indicators that may be of par ticular interes t to an
analyst.

(d) List of Non—Military Ind ica tors
Non—military ind ica tors may be trea ted in the same

way as discussed for the military indicators. Non—military indicators

would include those der ived from pol itical , diplomatic , and economic actors

and actions and be designated wi th  the l e t t e r  “P. ” An abbreviated l is t

showing more than 200 possible indicator comb inations appears in Table 3—2.

As in the case of the terms used for military in-

dica tors , no t all possible combinations in Table 3—2 are likely to be used
as common expressions describing an incident . Some obvious examples of these
would include P0109 Accept Criticism , P1712 Threaten Humanita l ian Suppor t,

and P1615 Suspend Warning.

C. The Processing Phase

1. Overview

This section describes the daily processing cycle undertaken by

TEDS after all reports have been encoded . As shown in Figure 111—3 , t h e

processing phase results in the calculations of III , Ed , and WECI and t~ io

presentation to the an a l y s t  of the first in a ~eries of gr a p h i c  d isp lays.

the Li, cretical concept-~ and mathematical indexes discussed here we r e  1 - —

fined in Chapter II , section C. A discussion of the graphic d i s p t : l v s  w i l l

be presented in the next secti on .

iii —
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Table 3-2. Illustrative Two Column Array of Non-Military
Indicators and Number Assignment

Form of Act Substance of Act
or Pronouncement or Pronounc.m.nt

01 Accept 01 A ibitrat ion
02 Announce 02 Agreement /T reaty
03 Cancel 03 Accom rnodat on
04 Consent 04 Acc u~~t ion
05 Decrease 05 Assurances
06 Demand 06 Apology
07 Delay 07 Cooperat ion
08 Deny 08 compromise
09 Implement 09 Critic ism
10 Increase 10 Cultural Support
11 Issue 11 Economic Support
12 Offer 12 Human itar ian Sup port
13 Postp one 13 Military Support
14 Aelec t /Aetu t e 14 Veto

15 Request 15 Warning
16 Suspend
17 Threaten
18 Withdraw

I l — h
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The processing will be carried out through a series of programs,

each of which supports the next step in the mathematical formula tions and
- 

- the generation of graphic displays. The major programs to be discussed

separately in subsequent paragraphs ar e:

j  

• The Reported Indicator Count Program

• The III Value Program

• The Event Class Index Program

• The Weighted Event Class Index Program

• The Model Updating Procedure

The first four programs are used to support the creation of the

f if th in step fash ion to y ie ld  the  ECI and WEC I  t h a t  r e f l e c t  the  b e f o r e — t h e —

fact likelihood of event occurrences . The fifth i t e m — — t h e  Model U p d a t i n g

Procedure——deals with the generation of a’-i after—the—fact regression file to

evaluate and adjust the WECI ’s through t ime to bring the TEDS model closer

to the reality of eva luation as perceived by the primary users.

2. The Reporteo iadicator Count Program

The first step of the processing phase is the tabulation of the

number of rt .~~ rts ided by r t - f t v an ~~v to a particular indicator in a partic—

ular country . The tabul it ion is made f i r the current day on the basis of

a 1— , 7— , 1.— , and 2 1 — d a y  w i n d o w , f I i e  r e su l t  ing c o u n t  is stored in the Re—

ported 1nd 1~ at i r l i i n t  ~lle  w h i c h  i s  g en er ic a l l y  desc r ibed  fo r  a s ingle in-

dicator t~ i r  a p a r t  i~~u l a r  c o u n t r y  b y T i P  i t  3—3.

Tab t ’ i—i ~~~ the aurrhc r of r ep i ir Is fo r  I n d i c a t o r  M030l in the

Sov i t Union :or n days. Att r 7 days ~~ ri -;~ i r t~ have been assembled ,

the 7—day w i ~~ i may be calculated . The 14—day and 21—day windows would be

ilculated as the  da t a  are a c c r u e d . The 7—day d a t a  is s imp ly the sum of t he
V da i iv  r t ’pe r t  ~~i t  -h i c i  i i — t  a sp ec  i t  ic i n d i c a t o r  f o r  a s l i d i n g  7—day w i n d o w .

Distribution stati stic s , that is , a mrV nl and standard deviation f r  each  win-

dow size , would be updated each day .

111— 13
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Table 3-3. Reported Indicator Count File

INDICATOR M0301/uR

D~~~S~~~ o 0 1 2 3 4 NV 2 O N -13 N~~ N-2 N- i N

~~~~~~~~~~~~~~~~~~~ : : ~ : : ~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~ 

~~1

t4-DAY DATA t2 15 t3 12 10 16

21 DAY DATA 20 15 t 9 t7  15 //__24

Table 3-4. The UI Value File

Iti DIC ATOR M0301/UR

NO OF
DAYS AGO 0 1 7 3 ~ N 20 N •t 3 5-6 N-2 N-i N

I I I  1 D A Y  10 25 10 -75 /7j 25 25 io j  25 1 251 251 1o1 101
i i i  / VA  60 7! 60 31 0 - 1 7  17 54 ‘7 - 3 1  17 0

III 1 4 O A Y  20 / ~ 
12

I I I  21 DAY ~~ \\~.34

111—14



________________________________________________3. The III Value Program

The values generated by the Reported Indicator Count Program are

now used as imputs for formula  (1) as presented in Chapter II, section C.3.

t 
The resulting computations produce the III values for a given indicator!

country code for each window size. These four values are stored as the cur—

ren t day ’s entry in the III Value File which takes the same form as the Re—

ported Indicator Count File and is illustrated in Table 3—4 . The values

in the table are illustrative of the III values for the example indicator.

No te tha t the high values for the 7—day III would indicate unusual activity

for the indica tor dur ing the pas t week , while the low value for the 1—day III

would reflect a return to normal activity on the last day .

4. The Event Class Index Program

Given the III values , the processing now moves to the generation

of event class indexes. The first of these is the Ed , the arithmetic aver—

age of those indica tors jud ged relevant to the particular event class. The

association between indicators and event classes is contained in the In-

dicator—Event Class Relational File, which is the embodiment of the Events

Classification Structure (ECS) discussed in Chapter II, section B .

5. The Weighted Event Class Index Program

The Wei ghted Event Class Index Program includes the pr imary  pro—

cessing of the TEDS model for  event predic t ion .  As dep icted in Figure  111—4 ,

the III’s for the indicators which are related to a given event class will be

weighted and comb ined to give the WEd . Note that a given III may be used to

predict more than one event class and will be weighted differently in each

case. For example, a bitter accusation’ by a foreign leader might contribute

significantly to the event class B2, Verbal Threat. The same accusation how-

ever , might also represent a small portion of the explanation for the more

serious event class Cl , Di ploma t ic Pr essure , at some future date. Thus the

indicator would be associated with both event classes but would be weighted

higher in the first case than the latter.
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The formulas necessary to do these computations would be derived

from the Indicator—Event Class Relational File. In addi t ion to containing
the association between indicators and event classes, this file would also

include the weight of a particular indicator as related to each event class

and the form of its contr ibut ion, tha t  is , a code to distinguish between

linear , jo int , and subs t i tu t e  e f f e c t s  (see Chapter  II , section C .5) .

All computat ions in the WECI Program wi l l  be scoped to a p a r t i c u l a r

country . As such , there would be Indica tor—Event  Class Relat ional Files for

each count ry  code , and the weig hts  in them would vary wi th  the po l i t i ca l  and

mi l i ta ry  charac ter i s t ics  of each c o u n t r y .  These re la t iona l  f i l e s  would con-

tain the body of the TEDS models and would be changed only as part of the

model updating procedure.

6. The Model Updating Prc’~edurc

The previous f i les  wil l  form the basis for  t he  grap hic d i sp lays

to be presented to the analyst .  These disp lays , discussed in sec t ion  D , ar e

desi gned to show the analys t  the re la t ionships that  exist  among i n d i c a tor s ,
incidents , and event classes , and to help him formulate and test his hypoth-

eses regard ing the likely occurrence of events (see Figure 111—5). If for

any reason during this process , the analyst decides that the output of the

TEDS model is unrealistic , he wi l l  he provided wi th  coding aids to system-

atically record his findings and save them . This record constitutes his

f i l e  of events  he would have desi red to p red ic t .  His event f i l e  wi l l  be
r e a t e d  t a r i i i g hi th~. use of a coding f or m  and a u t o m a t i c  p r i n t  f u n c t i o n  key

foiiowin~ procedures  s imilar  to those described fo r  the coder .  These re-

corded dise repancies will be used to periodically analyze the TEDS model

and to improve its predictive capability.

In parallel with the routine processing shown in the top part of

Fi gure  111—5 , the anal yst w i l l  be asked for  his event  f i l e  r e f l e c t i n g  even ts

t h a t  are known to have occurred  a f t e r — t h e — f a c t .  His  f i l e , to / ~l th e r  w i t h  the

incident  f i l e , wi l l  be used t a  run regressions period icall y to improve the

predictive model. The ana1vst ’~ records described above will also he used

I~. 1—17
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to determine what form the regression equation should take, wha t add itional

indicators should be used , and what weights  should be assigned to indicators

with su f f i c i en t  data to give reliable regression coefficients.

The period selected for model updating will  most l ikely vary w i t h

the natur e of the event and event classes under inspection for model im-

provement. For example, a change in the senior leadership of a part icular

country could dramatically change the value of indicators associated with

diplomacy , economics, and general politics. The very style of one leader

would not send the same “signals” as the style of another . In such a case ,

three or four months might pass be fo re  s u f f i c i e n t  evidence is collected to

adjust the indicators. On the other hand , selected routine military opera-

tions associated wi th  t r a in ing  p a t t e r n s  are not  so heavi ly  impacted w i th  a

change in poli t ical  leadership. I n t roduc t ion  of a new weapon or c o n s t r u c t i o n  -

of a new military base would have a direct  impac t .  In any event , i t  is not

envisioned that the updating procedure would occur more frequently than once
a month and once the model has stabl ized , probably less often.

Once the statistical processing has been completed and a new model

developed , parallel testing with the old model would determine if an improve-

ment could be made and if so to wha t extent a historic Lime trend adjustment

would be required .

D. The Diagnostic Phase

This sect ion describes the p r o to type  d iagnos t ic  graphic  aids to be pre-

sented to the analyst to aid his assessments and likelihood forecasts of an

c-c urrence of an event.

The discussion on graphic aids assumes the presence of an analyst ter-

minal with these capabilities :

• The graphics may use orthograp hic projections including directed
line segments.

• rextual material in rows and columns may be disp layed 30 lines deep
and 80 characters wide .

111— 19
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• Terminal disp lays may be manipula ted by the anal ys t with curs ive
devices to include a light pen and several generic function keys.

• Display contents should be able to be positioned under analyst con-
trol on either of i.~o parallel CRT ’s.

• Both graphic  and textual  content of the disp lays may be t ransformed
under user con trol to a local hard copy p r in t ing  device.

This assu ~~
- .t i on  has been made to op t imize  the potent ia l  fo r  d iagnos t ic

displays . However , all of the prototype disp lays discussed in the following

p a r a g r i p h~ . o u J  be redesigned to iccommodate terminals with less flexible

capabilities . ~~r examp le , d isplays using lines could be converted to histo-

gram form using standard keyboard symbols as substitutes for the lines.

This approach , while feasible , would most likely sacrifice the facili’v with

which an analyst could perceive major trends , averages , and other smoothing

techniques that may be portrayed with the input data . Screens or smaller

size would result in excessive crowding and severely constraia the amount of

data  t h a t  could be disp lavea in readable format. In some cases , historic

d isp lays showing six—month trends would be cram~~ d and inh ibit the analyst

~~~ making approx imate  i n t e r p o l a t i o n s  of index values t a r specified dates .

while the fo l l owing  discussion presents  each d i sp lay  s ingly  in a sequen-

t i a l  i l l u s t r a t i v e  set , the reader is asked to bear in mind that any two dis—

plays would be available to the  analys t  fo r  comparisor purposes at any one

time . It is not possible to forecast which two disp lay s an ana lyst might

wish to compare during the course of his work. With the exception of the

first display , the Index of Interest , which is always the start point fcr

interactive que ry , all other disp lays may be called up on either screen on

demand .

In the discussion to follow , possible interpretations of each displ iv

-ire pr ce nt u d to illus trate a few plausihie ccri~:lusions . Other i ntt rpr et a—

t i on s  are certainly possible and would be made as a matter of course.
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1. Display 1: Index of Interest (101)

Figure 111—6 shows the 101. By pressing a function key labeled

“101” the display will appear on his left screen . The display represents a

summary of all index computations and reports on file during the past 24

hours that qualified as noteworthy and significant events. The 101 was

designed to simulate the substantive interest of one analyst replacing an-

other when reporting for duty on shift work .

Typically, an incoming I&W ana lyst  will ask his predecessor:

“Wha t ’s going on?” Typically , his predecessor will respond with a few, short ,

generic sen tences and add : “You ’ll find the details in those messages in the

box. I’ve also made a few notes in the journal .”

The five items of interest shown on the r ight—hand side of the 101

simulate generic human descriptions of the major event classes that have been

reflected in reports. The grid display on the left—hand side of the 101 is

arranged in a Cartesian two—dimensional square to show the index values of

the ECi on the vertical axis and the WEd on the horizontal axis . The val-

ues for each of the f ive event classes listed on the r igh t of the screen ar e
shown as plotted on the grid .

Scanning the grid , the analyst sees that the outer one—third rep-

resents significant events and most likely should be examined first. The

middle one— third represents noteworthy events and may be examined next. The

center portion of the grid represents routine events . These may be queried

for specifics after the other five 101 items have been inspected .

Also from the grid , the analyst may draw two basic inferences for

any event class in which he is interes ted . The five items of interest in

Figure 111—6 are plotted firs t along the horizontal , or WECI ax is, then along
the ver t ical , or ECI axis . In this  way the  analys t may visually sense that

the grea ter d i s t a n c e  f rom the ver t ica l  axis signifies event classes with

greater and lesser weights while the greater distance from the horizontal

axis signifies event classes with higher or lower reporting deviations .
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1 Z — ______ 
___________

SIX ~ ITEMS ‘s—’ : p 1 UR/uS 82 VERBAL THREAT
—-67—-33—--—-0————+33—+67— >

~ 2 uR/US Cl DIPLOMATIC PRESSURE

3 UR/— Ji AIR EXERCISE 
3 . m

x 4 CH/UR 82 VERBA L THREAT
4 . I

5 UR/— J2 NAVAL EXER CISE! DIAGNOSTIC AIDS? •
4 WE IGHT E D EVENTCLASSIND EX ~

Figure 111-6 . IndeX of Interest
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For example , in Figure 111—6 , Item 1 is in the “Significant” ra nge

becau se it is re f l ec t ing  a WECI beyond .67 even thoug h reports  on the event

class (reflected by the Ed ) are in the “Routine ” range . Conversely, Item 2

is in the “Significant” range because a high level of repor ting beyond .67
has been noted in the ECI , while the WECI is in the “No tewor thy ” range at

somewhat less than .67.

The fol low ing descriptions of the disp lays assume the analyst would
wish to investigate the relationships between the first two items on the 101——

Verbal Threat and Diplomatic Pressure event classes. To proceed w i t h  the in-

vestigation , the analyst would light—pen the query “Diagnostic Aids? ” as shown

at the lower right—hand corner of Figure 111—6. This would cause Display 2,
Diagnostic Aids , to appea r .

2. Display 2: Diagnostic Aids

The Diagnostic Aids disp l a y ,  Figure 111—7 , shows a list of addi—

tional displays available for the analyst ’s inspection. He may obtain the

101, Number 1, and the Status of Soviet Strategic Offensive Forces , Number 6 ,

by directl y light—penning either number . Displays 2, 3, ~~, and 5 may be oh—

tam ed by following the tutorial procedures after each as signified by the

symbol “ s . ”

The procedure for obtaining Event Class History (2) and Event Class

Calculations (4) are the sane. At the bottom of Figure 111— 7 , under the

head ing “A ,” are four blanks to be comp leted by the analyst . Of these,
“Location” is an optional one where the location of interest is either larger

or smaller than a single country area . For example , he may wish to see

trends by a region consisting of several countries , or he may wish to see

trends as recorded for a specific area.

If he wished to compare two event class trends by obtaining the

Dual Event Class History display (3), he would comp lete the blanks under

both columns “A” and “B” at the bott~ r~ of l o ur e  111—7 .

111—23
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D ASNOS1 AIDS

1 . INDEX OF N T E R E S T

2 EVENT CLASS HISTO RY ~~ 1)MP I f  A

3. DUAL EVENT CLASS ,U~~~T 5 R Y  ~SCOM PLET E A&ff

4 EV E NT CLA SS CALC U LA~~flNS~~~~OMP ETE A

5. NOTEWORTHY AND SIGN S LA N ~~ INC IDENTS ~~ IC0 M PLETE C)

6. STATUS OF SOVIET STRATEGIC OFFENSIVE FORCES

A B C

ACTOR ______ ______ ______

O B J E C T  ______ ______ ______

LOCATION ______ ______

E VENT C LASS _____ _____

V V
LIGHT LIGHT LIGHT

PEN PEN PEN
2 0 R 4  3 5

Figure 111- 7. Menu of Diagnostic Aids
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Finally, if he wished to ignore the suggestions provided by his

f1-rst display——the 101——he may call up all noteworthy and significant inc i-
dents b~ their raw values regardless or event class relationships by
selecting Number 5. In this case , he wr~uld comple te colum n “C” and light—
pen item 5.

For expository purposes only ,  assume the ana lyst wishes to see the
Event Class History for  the Soviet Union presenting Verbal Threa ts  to the

U . S . ,  event class B2 . He would complete colum n “A” with these entries :

Actor: (JR

Object: US

Location: ——

Event Class: B2

then l igh t — p e n  i t e m  2 on the menu . Display 3 would appear .

3. Dlsp lay 3: Event Class Histo~~
The Event Class History displa y is shown in Figure 111—8 . Identi-

fication ot the data to inc lude the window size and period are shown at the

top of the d i s p l a y . The WEC I is shown in a solid line with the ECI shown by

a dotted line. The bottom 1in~- f this disp lay is reserved for post—facto

entry of events that ‘ - - u rre~1 and vere l ui ~ ed to have high correlations

w i t h  the event  c lass  y e ak ~~— , i i i d — v ~i L e v s  d isp layed by the WECI and Ed .  Re-

call from the 101 , Disp lay t h a t  t h e  ana lyst i~-~ ‘orking on diagnosis of

event class B2 t r  10 1h’ t~ ’ o r  la7f . Figure III— ~ is the history of that

even t  c i a - i s w i t h  the curr -i tt 1 I t ~~- app earing as the last entry at the right

edge of t h e  screen .

Read i ng fr ir le ft—t — r i c~it , t n -  ~ina lvst can see that WECI and ECI

both peaked in late March. At t h t  bottom of  the aid he also sees this was

at t r ibuted to the U.~ . givin g ~- i i p o r t  t ’  A n g o l a .  The indexes be~’an to fall

after ~‘,Ir i i  w i t h  t h ~ r e p o r t  act index ((‘Ci) mov i ng into nec ’at ive values in

early Jun e . He u t o -  L i i ~ - ~‘is .it t r ihut~ d to ti ,  U.S. V i c e  President nc k i n ~ 



E V E N T  CLASS HISTORY

E V E N T  CLASS 132 V E R B A L  T H R E A T  l’~INI)( JV~ / D . ’’v

AC T O R  US I F  PlOD 28 M A C ’  10 O C T  i t,

OBJEC T US I — E C I  

/
33 .. ~ \ . . .  

~\ç• 
~~~~~~~~~~~~~

C C —  

28 1 P 25 AP R ~ t~~~’ .
\

20 \118.I l ~ L ~~~~~~~~ 1 2 ’ , t I  IFJ OCT 

A US S I I P P O R T T O INl,I~ I’\  A US V F’ ~ I ’ l 1  1 0 ( 1 C C  A U R CI T I 1 A ’ ~ - l l A I N U ’

I ,  A I : l i , - •

FIgure 111 8 .  Event Class HIsto ry

111-20



a visit to the Soviet Inion . He could conclude tha t one would not expect
many verbal threats to be reported whi le a senior leader of one nation was

visiting another . After t h e  v i s i t , however , t h e  [ ( ‘I  bega n ti ’ rise. I t is

post-i i b l e  t h at  the  M 1 C I  r ema ined  h i g h  d u r i ng  t i  is period ret lcctin g a t n- i- lag

i n the e r - ep t i o n of r e p o r t  w r i t e r s .  However , t i e  rise in the [CI as w e l l  as
t Ilt ’ d rop  in the WEC I r erac i t i e d  in  t i e  routine range f o r  J u l y , Au g u s t , and

S ep t e h e r  . in m id—A u-cust the  Sov iet s  ve toed  an Angola issue in a 1’~ w i t

the C IL I  beginning to r i s e  sh a r p ly si n c e  t h a t  t i  me . l ii’ I n c  I ‘;a nov nov sus-

pec t  some s i m i l a r  p a t t e r n  is beg i n n i ng  to f o r m  as he  sees  t i ~ trend l ines

m o v i n g t o  10 O c t ob e r  ir e  of s in  b r  slope as t h ose  n ot~~J back  in M~j r ch

S ince  c - v e n t  c l a s p  Cl , D i p lom atic !‘r,s~~~ire , v c s  a lso h i g h  on tao

101 d i s p l ay  , i c e  decides lie ,- : u  I d  1 ike ti compare t I e  t i-:- e v e n t  classes , B 2

and Cl . To do this , he would lig ht—pen “Diagnos t i e  Aids ” w h i c h  w ou l d  r~-—

a pp e a r  on h i s  s c r e e n  and fo l  low ti le pr ocedccrc~ ‘re viousiv described to o b t a i n

the Dual Event  Class  H i s t o r y  d i s p l a y .

-~~. D i s p l a y  4 :  Dual  Event Class Histo~~
F i g u r e  111—9 shows t i e  Du d [vent Class 01st Cv disp L-cv . This dis—

p laiv shows i den t i  f v in g  d~i t i  a t  t he t op  as in t h e  p r e v i o u s  u i sp l i i v  . Si n t

this compares th0 Ml - C1 ‘s of tw o i V e f i t  classes , a~ Tddi t iona l line of post—

facto events is added j u s t  ahov i -  t i e  g rap h ‘r o p e r  f o r  th~ second evi a t class ,

in this case , Cl: Diplomatic Pressure.

T h e  a n a l y s t  now n ot e s  t i  it short ly ll f ti r t h e  1 . 5 . had  su p p o r t e d

A n g o l a  in  M ar c h , the USSR halted A i r  i c o n  t a l k s . M n - o v e r , in general, Di p-
‘ lomi tic Pressure l T d  ‘s parallel t h e Verbal Thrtr ;it 1 -i L l ’s. Hi’ li~- l i ~ ‘:~-s ce

nov expect bo th  ol these i - v e n t  class trends to ‘i t inue for the near term .

Having inspec t e l  t h e  t n t - r i  I trends of these event classes , assic~~i’

t i c  m a  lys t now vi  shies t o  s t - c  w h i t  sp t c i  f ic  i nd i t i t e r s  w e r e  matched by ri—

entlv reported i n c i d e n ts  . l ie pr ’ct-i -d s , pag ing t lI r ’ulI t i c  D i a g n o s t i c  A i d s

as descr ibed f r  the l i s t  disp lay . This t i n e  he lig ht—p ens Ncinl c- r ~~, [vent

Class Calcuiat i on ~
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5. Disp lay 5: Event Class Calculations

Figure 111—10 shows the Event Class Calcula t ions  d i sp lay . As

shown , this disp lay reveals  all indicator numbers , their titles , number of

repor ts on f ile f or each , their III weights , and WECI ’s.  Now , the analyst

has more concrete information upon which to base his judgments . He may in-

spect the indicators tha t have been matched with reported inc idents and

judge if they are sufficient in his perception to warrant the significant

(.68) evaluation.

If for any reason he elects not to accept TEDS calculations , he nov

redistribute the number values for any of the indicators shown . The blanks

under  the “Change ” column in F igure  I l i — l O  are provided  for  th is  purpose .  He

th e n  presses a “Co m p u L e ” f u n c t i o n  o- . H i s  values will be used to r~-calcu—

lati- the equation wi th the ri-pu i S  p r e s e n t e d  to him on a printer device .

(His values do not change TEDS values at thi s t i n e .)

As discussed in section C .6 these p r i n t ’llts constitut e the  analyst ’s

event f i l e .  He may r e t a i n  t i -- for a period while Ice audit s ox—post fact 1

incidents to  see i f  h i s  v-c lu e s  a r e  n-ore ap p n--’ riat i than those rrt gr - imT i 2 in

the TEDS model. Sectri’ss ions wil I he app l ied to  h i s  e v e n t  f l i t  - ni o d i c~m l iv

tn  d e t e r m i n e  wh ic h v a l ue s , i f  m V , should be changed .

‘ ii is disp lay a lso  ‘~ 
m l  ts the a n a ly s t  tc  inspect the specific cs—

sages from which all coded incid i-nti- were taken . To obtain th is ,- messac~t i— .

he licl l t — i , .-ii the indicator number .

Assumt- t i c t  t i e  anal yst has exi- rci i ;~-d all t h~’ above  opt ‘np and

i - c d  all the messages c o l s a- i n i n g  i-T ent classes that isU r , initia lly pr1 -t: t t - d

to him in the first 101 displ imt’s . h i  now d e c i des  that r~-pa rdless of event

class assoc l i t  hens , he would 1 1k~ 1 d isp lay of an~- indicator that gnu if h’s

as not es- rthv or sic’ni fic ,int . 00 ,- - b a  in . n i g  I ng through t h e  Diagnos tic

Aid s disp lay he may i ’btijn Display I- .

IT1—2~9 
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(V E NT C L A S S CALCULAT IONS

E V E N I  CLASS B? V E R B A L  T H R E A T  WINDOW - 7 DAY

ACTOR UR PERIOD - 3 OCT-10 OCT 76

OBJECT US

INDICATORS REPORTS III CHANGE WT CHANGE W F C I

P1408 REFUSE COMPROMISE 2 30 — .20 — 06

P0106 ACCEPT APOLOG Y 2 —40 — -~2O — 08

P 17 I4THREATEN VETO 6 .90 — .60 —

ECI - .27 .68

REVIEW REPORTS’ LIGHT PEN
INDICATOR NUMBER

TEST V A L U E C H A N3 ES~~~ E N T E R  •
VALUES - PRESS COMPUTE KEY

DIAGNOSTIC A IDS’ •

Fi gure II~- 1O. Event Class Calculations
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o . Disp lay “ :  N o t ~ -w r t l c y  and ,~~g~ ific . nt_ Inc id~ nts

i - lca re Ill—il shows time Noteworth y and Significant Incidents dis—

p lay . It simply lists all indicators that have been matched with in c ident

reports re- g ir d lip s of  event class associations~. He may combine these in any
w,,v he wiahe~ t1 f - m m  hypotheses on t u e  day ’s activities and what future

events t h e  m m 5 ’ p o r t e n d  . He may retri cvi’ all ri- h a rts upon which in cid ent

coding was based in the s,lme - -nv as described for t h e  p r e ’:lo ’l d i s p l a y .

7. ~~~~ ln\- 7 5t tus_of Soviet Str c Offensive Forces

Whati-vt- r criris situation an I&li analyst may be monitoring, he has

a continuous need to respond to questions regarding tl j i - status of the Soviet

S t r a t eg i c  O f f e n s i v e  Sorces. Figure 111—1 2 shows the status of forces disp lay

This d isp lay uses bath f a c t o r  ana lys is  and regress ion  ana lys i s  tech-

niques to obta in  the numeric values illustrated . Factor analysis techniques

are used to select the most descvi pt~ ve indicators associated with each i f

the four major column s headed “Alert , “Deployment ,” “Si gnals ,” and

“ h-d i-rcise .” Each of thes e four groups of indicators is then weight ed as ii

function of h ow significant they ore judged to he in relation to t h e  v erabl

combat status of each force shown in the rows of Figure 111—12 . This value

is a “f,mc tor” tha t is Lilen used in formulas imssoc iii ted w i t h  the  i n d i c a t o r s  as

processed from t u e  data collec ted for the other displa ys. ( T h e  column i~ - ,ided

“Signa l ~~
“ would consist of incidents is drawn f rom r e l e v a n t  A I S  descriptors

wherever these lire available.)

This d i sp lay , u n l i k e  t h u  o t h e r s , doe s not  s c i g g i s t  l i k e ly  f u t u r e

s t a t e s  . it rc-preser -t u-u an oni c o l zed presentation of  est  i r ~. c ti-U ‘ c om b a t  r i a d v

s t a t u s ” for t h e  desi-gnati-d forces similar to s to t u s  hoards now maintained

:r a n uaU y .

An ‘ :~:tension of this disp lii v , not  1 I l u s t r a t -d , woul.d includ e a

grap h in hi sp l;iv of all four groups of indicators over t InTO so t h iim t time

:mna I vst may compare the peaks and vol 1 ev s  o f  each m d  i cater gr il l )

‘Il— -fl-
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N O T E W O R T H Y  AND SIGNIFICANT INCIDENTS

ACTOR OR OBJECT US DATE 10 OCT 1976

INDICATOR INCIOENT TIT LE OBJEcT

P 1 / 1 4  THREATEN V ETO US ‘JO
t ’ lE( i 2  SUSPEND A G R E E M E N T  L’S 5

M030 1 ANNOUNCED STRATE GIC A IR  A L E R T  - -

\ T T C I  3 SURFACE C OMIti, I ANT S CTO -SF SEA A P t  A

‘IllS AC(.EPT APOLOG) US

RI V I f W  R E P I ( P T 5  ~‘ - GHT PET ,
INDICAr (O R ~S T M 6T S

DIAGNIU,T IC AI DS •

Figure III 11. Notewortt ’y and Si gnif icant incidents
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STAT IJS OF S O V I E T  S T R A T E G I C  O F F E N S I V E  FORCES
T02400Z OCT 76

GENI RAL INDICATORS 
-‘FORCES ALERTS L E I L l Y ’ ,IF T. T 5I. N A L S  I ~~E 1-g l5E ~E R A L L

ICBM 20 F iXED 20 00 13 I
MR IRBM .10 F I X E D  30 30 23

TOTAL RO C K ETFORCE 15 - 25 15
SuBMA RINE BALLISTIC I I
MISSILE FLEET 35 50 PC- 85 I 82

LONG RANGE AVIATION . 72 50 211 .35 .65

Eo~~~i~IL II I i I- ~~i~I I

Fi gure 111 - 12. Status of Soviet Strateg ic Offensive Forces
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E. Summary

This chapter has described the major functions of TEDS in three phases——

the Coding Phase , the Processing Phase, and the Diagnostic Phase. A generic

estimate of the hardware requirements to implement TEDS along with trade—offs

associated with various combinations of the requirements is discussed in the

next chapter .

111—34 
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Chap ter IV
COMPUTER REQUIREMENTS

A. Introduction

While  the previous three chapters have provided a f ’ ”- t ional design fo r

TEDS as based on empirically well—founded research since 1972 , TEDS has yet

to be demonstrated as an operating whole. This cha”ter postulates the svs—

temware estimated to be required to support an operating prototype TEDS .

Section B discusses equipment and software that were used d u r i n g  several

phases of the work since 1975. The discussion provides the basis  for  t he  es—

timates regarding the most efficient configuration of TEDS .

Section C discusses various trade—offs in TEDS hardware and software

confi gurations po inting out those cons ide ra t i ons  which should l ead to an ec—

lectic operating prototype.

Section D summarizes the feasibilit y of implementing an operational pro—

totype TEDS .

B. Estimate of Svstemware R e rp l i r e m e n t s

The e s t i m a t e  of -~vs  t c’-iw~ l r ’  r e q u i r e m e n t s  prc’ci - nted imere is b,,se,I on t .co

p r imary  c o n s i d e r a t i o n s :

• The functions to he perf ’mniod b u y TEDS

• l . x is t i n g  equi pment  and -~ottw :mre a v a i lab l e  at DOD I&W P.  i m t e r s

These cons ide ra t ions , in t l m r n , ‘.,-e r e  i n f l u e n c e d  by .‘:- pu ’r ii -n1 - i’ -gained ( l u r i n g

rese.-m rc u l in 1975 and lb 76 whue l ) ,‘‘:‘i-rinent~cl sci ’n ;mr i ’s i,’ ,’ r - prepared t o  oper-

ate on ;m subset of tile DIA NMIC/Support Subsystem.

1. ~~~~- r i m u - n t i i  -~~~Iflm n t l s o d

The •. p l u n m - l T l  used to  t es t  vi sual o c u i t i .’s , c’ r mph i c  l , iv o u t s , use ot

f u n c t i o n  keys and i i  g i l t— pt -n P ,‘onei sted ‘1:

t v—I



• An AN/GYQ—21 (V) minicomputer , with BR—l535/ 6 disk controller and
drives

* Ari OJ/389(V)/G dual—screen CRT alphanumeric display, with BR—1569
interface

• The lJser Suppor t  S ys tem (USS)  s o f t w a r e , i n c l u d i n g  t e rmina l  suppor t
paging , and workf iles

• The NM II C Control System (NCS) software , including sign—on and ‘.~uei-
1mg p ro toco l s  and management

‘ The OJ/389 s o f t w a re , inc lud ing  editing and light—pen functions , and
var iab le  and fixed function ke-,’ support

The experiment did not m is c online , -m n ,ml vst profi le—driven rcs- i - ipt

of messages nor effect a connection with the ,-\IS , which is planned far int o—

r~r atj o n  w i t h i n  N M [ C .  The e x m e r t n c n t  was necessar i l y l imi ted  to alnbuaniim n c

nr e s e n tat i o n  of s imu la ted  r e c e ip t  of in Form at ic , n at  t he  t i -mIT.  i n s  I sc cc-en s i s

the 11/389 m r m a r ~f i i  cs  c i r c u i t  h o a r d s  and s o ft w a r e  - i - r e  no t  v t  Imnlc ’mi ’rT t - .1 in

the N~~IC

Based on criti ques by pro ~i-’ct team members who p a r t i c ip a t e d  in t P - -

ex p- .’rimeat , sever ii find ings -m r r i b  o\’ ’gTt t any Implement  m t  ion of TFD ~ o p —

orational nr ot -st vpr-:

• Some extant con str :Iint.~ on image S h O e S  (nu rThs r  of av.- i labl~’ h u r l —
zont im l t e x t  1 l aos )  w h i c h  va ry  on t i m e  l e f t  m g i  r igh t screens  of t~.e
N MIC 1T /  3d9 d i 1’ toted t h a t  the  p o s i t i on  of t I m e  d e s i r ed  d i sp l a y  mmi- ~t

be i - t e r m i n i s t i c .  Tha t  is , the  ana lv t would be c o n s t r a i n i  U fr . -

c a l l i n g — u p  the d i sp l ay s  on the screen of h i s  choice. These con-
s t r a i n t s  m r e  ri ~~~ T i . I , l  c to so lu t ion  t h r o u g h  p r ) g r a T r r u t n g  so f a r  - ms
TEDS d i - ~n i . i v s  l i r e  concorn -d .

• The use of s t ac k s - - i  “ X ’ a , ” do ts  of v a r i s 1 le  spaci  n o , d a s h - - . - , a s t e r —
t sk s , s lashes , and “ii ’ s” to c r eat e  v i s u a l  - g rap i m i  image s on t h e  al-
phanumeric t emn i uu.ml was of nom ina l  u t i l i ty .  l ih i i  1- e  sums’ h i s t ’, z r m m s
w er e  ~iu -b l!i-d to be sat i Sf110 tory by pro icc  t t - in g i r t  Ic i l i n t  S * others
were  n o t .  Some smooth in c  and ,-mv , - r . u c i l n - c  t r e n d  1 in ’~ - over t ime could
not  be d i s p lay e d  w i t h  i m n v  t v n i ’  of :mhoi  a t  e t h u - r  t han  ~l50  mgI es.
C l e a r ly , some of t i le  d i sp i  i rs  d i scu s s e d  in  Chap te r  I I I  coul d not  P1
used . These c o ns t r a i nt s  i l l u s t r a t - - t he  ne -d f o r  a t rue  l i n e —
segment ( v e c t o r )  gr a ph i c  capab i i  l t v , vi t h  cr h a p .s mi ni :’~m zm a c c e p t —
m b ili t v of raster (don gr .mbmi cs c a p a b i l i t y .

lV— 2
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I In spite of these c r i t i ques , the legacy of the NNIC Systemware in

-

- 

I terms of direc t applicability to a TEDS prototype development is significant .

1 2.  Es t ima te  of Systeinware Generic Requ i remen t s

Based on the foregoing considerations , PRC estimates the system—

-$ ware generic requirements for  TEDS prototype would include the following :

• Hardware
—— Moderate size minicomputer with disk storage
— — Dual scr een, graphics—capable , intelligent terminal with 30- - rows of 80 character positions on each screen
—— Graphics capable printer (or plotter)

• Sof tware
—— Filing or data management system
—— Graphics  programs
— — Terminal suppor t  p ro g rams , including ed i t ing  and pag ing s~-r-

- vices if the te rmina l  memory cannot  accommodate  40 , 000 c h a r —

-~ ac te r  physical  records  ( l a r g e s t  AUTCvD [~c record)
—— ~ia them atica1  and s t a t i s t i c a l  r o u t i n e s , i nc lud ing  f a c t c - m anal-

y s i s  and m u l t i p l e  l inear nc ’sr ession

• Other  Sv s t ~’mw~ir e
—— Convenien t  e lect r ical  or m a c h i n a b l e — f o r m  data  access to a

p r o f i l e — d r i v e n  rnessaoe d i s s e m i n a t i o n  sy s tem
— — (ornvenient e l ec t r i ca l  i n ti - r f a c e  to m v  a v a i l a b l e  q u a n t i f i e d

desc r ip to r  da ta  sy s t ems  such as the  Advanced In d i c a t i o n s
S t r u c t u r e

-I
C. Al te rna t ive  Systemnware C o n f ig u r a t i o n s

- The e s t ima te  presented in s e c t i o n  B g i ve s  f u l l  cons idera t ion  to ex t a nt

equi pment and so f tware  available in a generic sense -m t several of the larger

DOD I&W Cente rs .  Such centers  inc lude  those  a t  the DI A/NNI C , S t r a t e g ic Air

Command , Nor th  American Aerospace D e f e n s e  Command , t ime European Command , and

the A t l a n t ic  and P a c i f i c  Commands .  I t  would be m i s l e a d i n g ,  however , to

leave the impress ion  tha t  TEDS as discussed in t hi s  r e i - o m t  could be imple-

men ted precisely as described without consideration of alternatives and their

impact on any desi gn specification. This section discussi-s some of the al—

ternatives that could impact TEDS implementation at various locations in
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• Terminals

• Filing Systems

• Computational Support

• Message Source Input

1. Terminal

a.  G r a p h i c s  versus Alp hanumeric

As discussed in sectio n B .l , t rue  g raph ic s , vice histograms

or o the r  pseudo—graph ica l  cons t ruct s , serve to p o r t r a y  i n f o r m a t i o n  more i f —

fee t ively than is o t h e r w i s e  poss ib le .  A ras ti ’r g r a p h i c s  c i r c u i t  board , s-i t P

new so f tware , I -is an a d d i t i o n  to the  OJ/389 t e rmina l  would p r o b a b l y  b e an ad-

equa te  compromise  between the high qua l i ty , h u t  expens ive , g r a p h i c s  of  the

V e c t o r  General  v a r i e t y ,  and lesser q u a l i ty , bu t less expens ive  r a st e r  g r I m i m l i —

ics. A raster graphics capability appears to be o n especia l l y at t r a c t i v e

alternative for installations with several terminals , and where much of the

existing terminal software were to be employed . Nevertheless , graphics ap—

p l i cat i o n s  would have to be written for either type of equi pment.

On ba lance , so—cal led  “ i n t e l l i g e n t” t e rmina ls  a r e  t } u i -  o n ly

choice , as they cost  l i t t l e  more than thei r  nonpro grammable  predecess ors .

They also permit offloading from the host computer of a si gnific ant fr .i-ti on

of housekeeping and appl ication software. This is partic ularly til e case if

adequate memory, either Random Access Memory (RAM) , or inexpensivi ’ rotatin g

memory, such as a floppy di sk , is provided for each t e r m i n a l .  F ixed  and

variable function keys are assumed present , E m ’ simp lify t he u i s , - r  i n t e r l a c e .

h . Number of Terminals

A n o t h e r  key t e r m i n a l. i s smmi’ concerns the number of screens to

be used . Two have been recommended for TEDS is f i r  Sim m - n or to one , a t  a

minor cost p e n a l ty .

D e s ig n e r - - m ca n con st r t i c  t examp i es and sc e n . m r  ic’s v h m - r , - b v  i f  m

user im~is - u-c ess to -m n n—screen CRT terminal , there is an .ipp l i —i t Ion :111 , ~m

J v— 4
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is best handled via n + 1 screens , ad ,-mb s u r d e m .  N o n e t h e l ess , the  two—screen

vice one case has been convincingl y argued and demonstrated in both govern-

ment and commercial literature. The argument follows naturally from commonly

observed work patterns by users employing one Screen as :i reference/source

while composing, editing, or computing on the other scret-n. The electronic

capab i l i t i e s  of the CRT ’s and support software h i v m -  t h e  added b e n e f i t  of bi-

l a t e r a l  p r o p e r t  t e s , if des i red , i . e .  , t ime user  can employ e i t h e r  or bo th

sc reens  is conven ien t  to the  d i a g n o s t i c  p r o b l e m  of the  moment .

2 .  F i l i n g  Sy s tems

The filing and dat-m c m n ~m g i - m m -n t  s u p p o r t  o p e r a t i o n s  fo r  TEDS are not

t r i v i a l .  B o t h  d a t . i  f l i e — i  and d i s p l ay  files must be retrieved , mani pulat ed ,

and s tored as r equ i r ed . If  A N / G Y O — 2 l  (~~
‘) h a r d w a r e  i s  used , t he P M I C  P55 soft-

ware  provides  a nea r ly  a d e i u i a t e  base . L a r g e  d a t , i  f i l e s  could P1 m a n m g e d  ef-

f e c t i v e l y  by augmen t ing  t i m e  LSS w i t h  software such as is p r o v i d e d  b y t i le

S to rage  and Retrieva l Processor (SARP) f i l e system and the req mi ir~-d inter-

active interface developed for it in t h e  N t l l u / S S  envir’a~-m . un t.

3. Computational Support

Conven i en t , i n t e r a c t i v e — i n i t i a t e d  access to nimm th emi t i c ai functions

i s  r equ i red . B o t h  f ac t o r  and multi ple linear regression program s Sr i -  essen-

tial , and n e i t - l e  1 a re  aVI l I  l m m b l e  f r o m  the  AN /GYu)—21 (V) equ i pmnm -n t v~-n I~’r

However , it is reasonable to assume tha t such s t at i s t i c al  n r o g r a m s  ir e  avail-

able though a users ’ proup  of t i m e  P D P — l l / 4 5  m i n i c o m p u t e r  ( A N / P Y Q — ~~l ( V )  equiv-

a l e n t )  f a m i ly .  An a l t e r n a t e  nm e t i m e d  to pr e c l u d e  i n v e s t m e n t  in a s t a t i s t i c a l

package programm ing effort s-mu i i d  be the  seiec  t ion  of a c o m p m m t m  n m a i n f r a m i -

w i t h  e x i s t i n u : , a p p r o : ’r i a t i - s o f t w a r e .  A less a t t r a c t i v e  a l t e rn a t i v e  to  either

of the above could be m c I I i e v i d via offline interf ace t o  such pro~ rar~s fo r

~ od~ 1 u p d a t i n g .

M ’ — m e i g m -  Source Input

-\s was pointed out in C h a n t e r  I I I . an . m l t m : I i t e d  mes s ag e  d i s s e m i n a—

t i ’n  sy s tem , - - i t t - H  as the ~!t -- -~.s - mc : i - S u g n o rt  ~uibsvs tem in the ‘- ‘I I C , i s  i t  an

a b s o l u te  r e q u i r e m e n t .  \i ”!~- r t h el e s s  . su c h  a sys t em nm ”: I SOS thr - impor tant

‘v— S
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benefits . First , it disseminates the messages properly in the first place ,

as well as supporting retrospective retrieval . Second , having the messages

in a convenient electrical form on one CRT terminal screen considerably fa-

cilitates what might be a mod erately labor—intensive form—completion process

on the other CRT terminal screen by using the light—pen and terminal editing

f ea tu re s .  Third , fo r  cer ta in  routine types of traffic , activity data base

records may be semi—automatically or fully automatically generated by exten—

sions to the extant  disseminat ion technolo gy .

D. Summary

On balance , implementati  n of an opera t iona l  proto type fo r  TEDS is w i - i l

w i th in  the s t a t e—o f -- the—art  jO terms of both  s o f t w a r e  e n g i n e e r i n y  and t -:-: t u imt

equi pment now available at large I&W Cente t~~. I t  is e s t i m a t e d  t h a t  a i r m ’ t i ’ —

type TEDS could be installed in a facility possessing a suitable ma inframe

and dual—screen terminals as estimated in this chapter during a two—year

period. This effort would include design and specification of t h e  p a r t i c u l a r

data bases-for the designated analysts, programming, d isp lay generation ,

emperical checks on all mathematical paradigms, and model modification as

recommended b y users . The design spec i f i ca t i on  for  time p r ot o t\ ’p e  would be

lntimately linked to the spec i f i c  avai labi l i ty  and c o n f i g u r a t i o n  01 the

user ’s computer support  f a c i l i t i e s  and equi pment .
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